Background. Lateral epicondylitis (tennis elbow) is a common complaint, for which corticosteriod injections are a frequently applied therapy. However, there were no up-to date reviews available that systematically addressed the effectiveness and adverse effects, including questions concerning optimal timing of injections and composition of the injection fluid. Aim. The aim of the study was to assess the effectiveness of corticosteroid injections in the treatment of lateral epicondylitis (tennis elbow) by systematic review of the available randomized clinical trials. Data sources. The data sources used were randomized clinical trials identified by literature searches of the MedLine (1966MedLine ( -1994 and Embase (Exerpta Medica) (1980)(1981)(1982)(1983)(1984)(1985)(1986)(1987)(1988)(1989)(1990)(1991)(1992)(1993)(1994) databases for the keywords epicondylitis, tendinitis and elbow, injection. References given in relevant publications were further examined. Study selection. The criteria for selecting studies were as follows: randomized clinical trials (treatment allocation in random or alternate order); one of the treatments to include one or more corticosteroid injections (additional interventions were allowed); participants suffering from lateral epicondylitis; and publication in English, German or Dutch. Abstracts and unpublished studies were not included. Data synthesis. Methodological quality was assessed by means of a standardized criteria list (range 1-100 points). The extracted outcomes were the general conclusion drawn by the authors of the reports on the trials, and the success rates at the various follow-up points as (re) Practice, 1996, 46, 209-216. those of lesser methodological quality. The most suitable corticosteroid to use as well as dosage, injection interval and injection volume could not be derived from the various trials. Conclusion. The existing evidence on corticosteroid injections for the treatment of tennis elbow is not conclusive. Many trials were conducted in a secondary care setting and clearly had serious methodological flaws, and there was statistical heterogeneity among the trials. Corticosteroid injections appear to be relatively safe and seem to be effective in the short term (2-6 weeks). Although the treatment seems to be suitable for application in general practice, further trials in this setting are needed. As yet, questions regarding the optimal timing, dosage, injection technique and injection volume remain unanswered.
Introduction
J ATERAL epicondylitis (tennis elbow) is a common complaint causing characteristic pain and sensitivity in the lateral elbow region. In contrast to what is widely thought, only a small proportion (5%) of cases are actually caused by playing a racket sport. The ailment has an incidence of 4-7 per 1000 per year in general practice, with a peak between the ages of 35 and 54 years. 1-3 The duration of an average episode is estimated to be between 6 months and 2 years.4 In the Netherlands, 10-30% of all episodes of tennis elbow result in absence from work, with an average duration of 12 weeks,2'5'6 resulting in a high loss of productivity. There is a great variety of potential therapies, surgical intervention being the most radical. In general practice in the Netherlands, pain-relieving medication (18-35%), corticosteroid injections (14-38%) and physical therapy (28-30%) are the most frequently applied therapies.2 '3 Compared with physical therapy, corticosteroid injections have some clear advantages for the general practitioner: injections are easy to administer, referral is not necessary and the treatment is relatively cheap. There is little consensus on the optimum timing of corticosteroid injections. Some experts advocate injections when the patient does not respond to a certain period of rest,7 whereas others argue that injectable steroids should be deferred as long as possible.8 In addition, disagreement exists about which substance to use, the need to include a local anaesthetic and the total volume to be injected.9 Estimates of the risk of adverse effects also vary considerably.'0
In general, reviewers consider corticosteroid injections to be an effective treatment for tennis elbow.9"' However, in a recent review, Labelle et al'2 evaluated five randomized clinical trials (RCTs) on the effectiveness of corticosteroid injections for this complaint. They argued that the methodological quality of the available RCTs was low, and therefore, refrained from statistical pooling. It was concluded that there was insufficient scientific evidence to support the use of corticosteroid injections.
The review by Labelle et The results of the methodological assessment are presented in Table 2 . The scores ranged from 29 to 63, and four studies scored more than 50 points.2"9'20 The median score was 40 points, indicating an overall poor to moderate methodological quality. The most prevalent methodological shortcomings were in the areas of (A) selection and homogeneity of the study population (which constituted only 6% of the maximum attainable score on this item for all studies together), (B) description and execution of the randomization procedure (8% of the maximum possible score), (C) (description of) prognostic comparability of the groups (27%), (F) small sample size (15%), (J) handling of co-interventions (27%), and (K) blinding of the patient and physician (23%). In addition, (L) the relevance and completeness of the outcome measurement (38%) and (M) blinded outcome assessment (38%) produced relatively low item scores.
Results ofRCTs
In five out of the 10 trials presented in Table 3 A variety of volumes and compositions of injected substances were used in the trials (Table 3) . Of the corticosteroid preparations used, only triamcinolone gave positive results in several RCTs of higher methodological quality.2"09'22 The volume injected varied from 0.5 to 2 ml, and in one RCT, it was even 3 ml. 26 The number of injections also varied: one to three injections were givep. 
Discussion

Methodological score
The RCTs included in this review were of only moderate methodological quality, as demonstrated by the median methodological score of 40 points. This score is similar to the scores in several methodological overviews of studies on the effectiveness of physiotherapy for musculoskeletal disorders reported previously.'6"'7 The choice of items and the weighting of the items in the assessment of methodological quality are prone to subjective preferences. The choice of the items for our list is based on generally accepted principles of intervention research and covers several dimensions of methodological quality.'5 At present, there is no empirically developed, validated list available for methodological assessment of RCTs. '5 In addition to the choice of items, the process of weighting the items provides even more variation. Thus, we also performed an alternative (sensitivity) analysis, applying equal weights to all items. Using this procedure the ranking of the 'better' reviews was almost identical (data not shown).
Poor methodological quality may lead to bias, but the direction of such bias remains uncertain. On the one hand, low-quality trials might overestimate the effectiveness of the intervention, an example being the so-called expectancy bias in insufficiently blinded trials. On the other hand, low quality may also lead to less precise or biased estimates of the effects of the intervention, providing 'false-negative results'.33 Although there is no clear reason why higher methodological quality was related to a positive outcome in our review, the identification of such a positive relationship generally supports the conclusions of a review. However, because of the low overall methodological quality of the trials, the indication that higher methodological scores were related to a positive outcome should still be interpreted with caution.
Study quality
The methodological problems encountered in trials evaluating 
